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(54) OPTICAL ELEMENT AND LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical element which 
hardly generates optical rotatory dispersion and hardly causes 
fluctuation in the compensation effect and to obtain a vertical 
alignment type liquid crystal display device which suppresses 
leaking of light not only in the front face direction but in oblique 
directions shifted from the front direction and which has a wide 
viewing angle and excellent display quality. 
SOLUTION: The optical element (1) is obtained by laminating 
cholesteric liquid crystal layers (1 1, 12, 13, 14) having the selective 
reflection wavelength ranges for circularly polarized light in the 
region out of the visible rays, in the combination of layers with the 
directions of circularly polarized light transmitting the layers 
alternately inversed. The liquid crystal display device has a vertical 
alignment liquid crystal cell (3), polarizing plates (2) on both sides 
of the cell, and the above optical element between the liquid 
crystal cell and one or both of the polarizing plates. Therefore, by 
obtaining the optical element which efficiently transmits light in the 
visible ray region, the vertical alignment type liquid crystal display 
device which highly compensates the double refraction by the liquid 
crystal cell in the oblique viewing directions can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The optical element characterized by coming to carry out the laminating of the cholesteric-liquid- 
crystal layer which has the selective reflection wavelength range of the circular polarization of light outside a 
light field in the combination which right and left of the circular polarization of light to penetrate reverse. 
[Claim 2] The optical element made into the combination of the cholesteric-liquid-crystal layers from which the 
difference of the selective reflection wavelength range of the circular polarization of light becomes 20% or less 
in claim 1 . 

[Claim 3] The optical element which shows the refractive-index anisotropy of nx**ny>nz when the X-axis is 
set as the one direction within a field perpendicular to nz and the Z-axis for the refractive index in the shaft 
orientations by having set the Z-axis as the thickness direction in claim 1 or 2, a Y-axis is set as a direction 
perpendicular to nx, the Z-axis, and the X-axis for the refractive index in the shaft orientations and the refractive 
index in the shaft orientations is set to ny. 

[Claim 4] The liquid crystal display characterized by having a polarizing plate on both sides of a perpendicular 
orientation mold liquid crystal cell, and having an optical element according to claim 1 to 3 in one side or both 
between the liquid crystal cell and polarizing plate. 

[Claim 5] The liquid crystal display whose total of the absolute value concerned according to an optical element 
based on the absolute value of the thickness direction phase contrast computed in formula: {(nx+ny) /2-nz} xd} 
is 0.5 to 1 .3 times the absolute value concerned by the liquid crystal cell when thickness of nx, ny and nz based 
on claim 3, and an optical element is set to d in claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is hard to produce optical rotatory dispersion, and this invention relates to the optical 
element which can form the liquid crystal display of the perpendicular orientation mold which is excellent in 
display grace with a large angle of visibility. 
[0002] 

[Description of the Prior Art] An example is taken by optical leakage arising in the birefringence by the liquid 
crystal molecule near the eel substrate, and the grace of a black display tending to fall in the TN liquid crystal 
eel to which orientation of the liquid crystal molecule which has a forward dielectric constant anisotropy was 
conventionally carried out horizontally to the eel substrate. A polarizing plate is arranged on both sides of the 
liquid crystal cell of a perpendicular orientation mold (VA) which carried out orientation of the liquid crystal 
molecule which has a forward or negative dielectric constant anisotropy to the abbreviation perpendicular to the 
eel substrate. The liquid crystal display which comes to arrange the phase contrast plate which shows one side 
or both between the liquid crystal cell and polarizing plate the refractive-index anisotropy of nx=ny>nz is 
known. What consists of cholesteric liquid crystal as the phase contrast plate was proposed (JP,62-210423,A, 
JP,3-67219,A). 

[0003] The aforementioned phase contrast plate compensates the birefringence produced in the strabism bearing 
which shifted from the transverse plane, prevents optical leakage, and aims at considering as a black display 
good also in the direction of strabism. Namely, in order that light may penetrate change of plane of polarization 
based on the abbreviation perpendicular orientation of the liquid-crystal molecule, without hardly being 
generated, in the direction of a transverse plane perpendicular to a liquid crystal cell, optical cutoff is attained 
by the both sides of a eel at the time of foreign-voltage un-driving [ non-impressed ] by arranging a polarizing 
plate to a cross Nicol f s prism, a good black display is easy being formed in them, but since the liquid crystal cell 
of VA mold produces a birefringence like the above, it aims at compensating it in the direction of strabism. 
However, with the conventional cholesteric-liquid-crystal system phase contrast plate, there was a trouble that 
produced variation in a compensation effect and display grace fell. 
[0004] 

[The technical technical problem of invention] this invention persons studied that a cause was [ the variation in 
this compensation effect ] in a cholesteric-liquid-crystal system phase contrast plate, while repeating research 
wholeheartedly, in order to conquer the fall problem of the aforementioned display grace. Namely, optical 
rotatory dispersion from which angle of rotation is different with wavelength based on the spiral pitch of the 
cholesteric liquid crystal which carried out GURANJAN orientation with this phase contrast plate occurs. It 
appears as wavelength dispersion of the phase contrast from which it interacts with the wavelength dispersion of 
the refractive index from which a refractive index is different on the wavelength based on the liquid crystal 
molecule of a liquid crystal cell, and phase contrast with a phase contrast plate is different on wavelength. It 
studied that the wavelength dispersion of the phase contrast made a compensation effect produce variation, and 
a compensation condition ununiformity-ized. 

[0005] therefore, this invention - optical rotatory dispersion - being generated - being hard - a compensation 
effect - variation ~ being hard - the direction of strabism which obtained the optical element and shifted from 
it in addition to the direction of a transverse plane - even if - it aims at obtaining the liquid crystal display of 
the perpendicular orientation mold which controls optical leakage and is excellent in display grace with a large 
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angle of visibility. 
[0006] 

[Means for Solving the Problem] The liquid crystal display characterized by having a polarizing plate on both 
sides of the optical element characterized by coming to carry out the laminating of this invention in the 
combination about which right and left of the circular polarization of light to penetrate reverse the cholesteric- 
liquid-crystal layer which has the selective reflection wavelength range of the circular polarization of light 
outside a light field, and a perpendicular orientation mold liquid crystal cell, and having the aforementioned 
optical element in one side or both between the liquid crystal cell and polarizing plate is offered. 
[0007] 

[Effect of the Invention] According to this invention, the light of a visible region can be penetrated efficiently, 
the optical element which the transmitted light cannot produce optical rotatory dispersion easily, and 
wavelength dispersion of phase contrast cannot generate easily can be obtained, and the liquid crystal display of 
the perpendicular orientation mold which compensates altitude for the birefringence by the liquid crystal cell in 
the direction of strabism using it, and is excellent in display grace with the large angle of visibility of a 
transverse plane and strabism can be formed. 
[0008] 

[Embodiment of the Invention] The laminating of the optical element by this invention is carried out in the 
combination about which right and left of the circular polarization of light to penetrate reverse the cholesteric- 
liquid-crystal layer which has the selective reflection wavelength range of the circular polarization of light 
outside a light field. The example was shown in drawing 1 . 1 is an optical element and it is the cholesteric- 
liquid-crystal layer made into the association which right and left of the circular polarization of light which 11, 
and 12, 13 and 14 penetrate reverse. In addition, drawing shows what was used as the liquid crystal display, 2 is 
a polarizing plate and 3 is the liquid crystal cell of a perpendicular orientation mold. 

[0009] As a cholesteric-liquid-crystal layer, especially limitation can use the proper thing which there is not and 
has the selective reflection wavelength range of the circular polarization of light by the GURANJAN orientation 
of spiral structure outside a light field, that is , the transmitted light which can be use for a display will decrease 
and a cholesteric liquid crystal layer will become disadvantageous from the property of reflect alternatively a 
part of wavelength light of the near as the circular polarization of light of the method of Uichi Hidari by make 
into main wavelength light of wavelength n-P which carried out incidence in parallel with a screw axis be 
show , when the average refractive index be set to n and it set a spiral pitch to P , if the wavelength range of the 
selective reflection appear in a light region . Therefore, the light of a visible region can be made to penetrate 
efficiently by using what has the selective reflection wavelength range outside a light field. As for the light 
region of the transmitted light, it is desirable that it is the whole region. 

[0010] As for a cholesteric-liquid-crystal layer, it is desirable to form that from which the spiral pitch of 
GURANJAN orientation is different from, and the wavelength range of selective reflection differs as a single 
layer material rather than the point of thin-shape-izing of an optical element, although two-layer or three layers 
or more may be superimposed. In addition, there is effectiveness that the wavelength range of selective 
reflection is expandable in the aforementioned superposition-ization. Moreover, although a cholesteric-liquid- 
crystal layer **** low-molecular liquid crystal with a substrate and can also make it a eel gestalt, what was 
made into the shape of the shape of a film and a sheet is more desirable than points, such as handling nature and 
thin-shape-izing. Therefore, an optical element can also be formed only in a cholesteric-liquid-crystal layer, and 
can also be formed as what held the cholesteric-liquid-crystal layer in proper supporter material. 
[001 1] Cholesteric-liquid-crystal layers, such as the shape of an above mentioned film, can be obtained as what 
attached the flozen layer of a liquid crystal polymer, and the hardening layer of low-molecular liquid crystal on 
the film by the liquid crystal polymer, and the transparence base material. The compound which forms this 
liquid crystal polymer by the polymerization by for example, the cholesteric-liquid-crystal polymer, the nematic 
liquid crystal polymer of chiral agent combination, light, heat, etc. can use for formation of this cholesteric- 
liquid-crystal layer preferably. In addition, orientation mode of processing with proper orientation mode of 
processing by impression of the method by orientation film, such as for example, rubbing processing, electric 
field, a magnetic field, etc. is applicable to the GURANJAN orientation of cholesteric liquid crystal. 
[0012] Moreover, a proper thing can be used for the transparence base material which supports the 
aforementioned cholesteric-liquid-crystal layer, and there is especially no limitation. The transparence base 
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material which generally consists of a polymer is used. Incidentally as an example of the polymer, the cellulose 
system polymer like diacetyl cellulose or a cellulose triacetate (TAC), The ester system polymer like 
polyethylene terephthalate or polyethylenenaphthalate, A carbonate system polymer and the acrylic polymer 
like polymethylmethacrylate, Polystyrene and the styrene system polymer like an acrylonitrile styrene 
copolymer, An olefin system polymer, a vinyl chloride system polymer, and nylon and the amide system 
polymer like aromatic polyamide like polyolefine or ethylene propylene rubber that have polyethylene, 
polypropylene, a cyclo system, or norbornene structure are raised. 

[0013] Moreover, the polymer hardened by heat, UV irradiation, etc., such as the blend object of an imide 
system polymer, a sulfone system polymer, an ether sulfone system polymer and an ether ether ketone system 
polymer, a phenylene sulfide system polymer and a vinyl alcohol system polymer, a vinylidene-chloride system 
polymer'and a vinyl butyral system polymer, an ant rate system polymer and an oxy-methylene system 
polymer, an epoxy system polymer, or said polymer or a polyester system, acrylic, an urethane system and an 
amide system, a silicone system, and an epoxy system, can be used for formation of said transparence base 
material. 

[0014] A transparence base material can also use a form birefringence film for the purpose of accommodation 
of phase contrast etc. if needed, although few things are used preferably usually as much as possible [ the phase 
contrast by what / what is excellent in isotropy like a cellulose system film /, i.e., a birefringence, ]. A form 
birefringence film can be obtained as an oriented film by proper extension methods, such as for example, one 
shaft and two shafts, etc. Moreover, a form birefringence film may be what controlled the refractive index of the 
direction of film thickness by the method which gives a shrinkage force or/and the extension force to the bottom 
of adhesion with a heat shrink nature film. 

[0015] Formation of an optical element can be performed by carrying out the laminating of the cholestenc- 
liquid-crystal layer which has the selective reflection wavelength range of the circular polarization of light 
outside a light field in the combination which right and left of the circular polarization of light to penetrate 
reverse. This inversion relation can be formed when right and left of the direction of a spiral by GURANJAN 
orientation consider as the combination of an opposite cholesteric-liquid-crystal layer etc. In that case, it is more 
desirable than the point which controls optical rotatory dispersion to altitude that there are few differences of 
the selective reflection wavelength range of the circular polarization of light between the cholesteric-liquid- 
crystal layers which carry out a laminating in this combination as much as possible, and that it is 5% or less of 
especially difference 1 0 more% or less 20% or less above all. 

[0016] the above - setting ~ the laminating of a cholesteric-liquid-crystal layer ~ for example, the thing for 
which proper methods, such as an approach of pasting up the member which consists of the above-mentioned 
cholesteric-liquid-crystal layer through a binder, adhesives, etc., are taken - things are made. It is desirable that 
it is an optical element thinner [ than points, such as handling nature, ] and flexible, and a two coats method, the 
method which is made to superimpose a cholesteric-liquid-crystal layer directly without mediation of an 
adhesives layer etc. with the welding method of a form living thing etc. separately, and carries out a laminating, 
or the method which divides into the front flesh side of a transparence base material the cholesteric-liquid- 
crystal layer of the combination which right and left of the transparency circular polarization of light reverse, 
and prepares it is more desirable than this point. The built-up sequence of the cholesteric-liquid-crystal layer in 
the relation which reverses right and left of the transparency circular polarization of light in the laminating 
concerned is arbitrary. 

[0017] In the aforementioned two coats, a method with the proper method which imprints the coating solution 
layer or coating film prepared, for example in coating methods, such as a gravure method, a die method, a 
dipping method, and a brush coating method, and another film can be taken. It can consider as the optical 
element of the thin shape which can be preferably used also as transparent protection layer of a polarizing plate 
etc. by forming especially 0.5-30 micrometers of 1-20 micrometers of superposition layers of a cholesteric- 
liquid-crystal layer in one side of the transparence base material 10-300 micrometers of 20-200 micrometers of 
whose thickness are incidentally 30-100 micrometers especially above all by the thickness of 2-10 micrometers 
above all. Moreover, it is desirable to make one layer at a time into the superposition structure of a total of the 
two-layer cholesteric-liquid-crystal layer using the cholesteric-liquid-crystal layer of the combination which 
right and left of the transparency circular polarization of light reverse in that case, respectively. 
[0018] The optical element by this invention cannot produce optical rotatory dispersion easily, for example, can 
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use it for the proper purposes, such as formation of a liquid crystal display, especially optical compensation of a 
perpendicular orientation mold liquid crystal cell, preferably. This liquid crystal display can be formed like the 
example of drawing by arranging a polarizing plate 2 to a cross Nicol's prism at the both sides of the 
perpendicular orientation mold liquid crystal cell 3, and arranging an optical element 1 to one side or both 
between the liquid crystal cell 3 and polarizing plate 2. Although the optical element 1 is arranged in the 
example of drawing at the both sides of the perpendicular orientation mold liquid crystal cell 3, it can also 
consider as the liquid crystal display which omitted the optical element of one of these. 
[0019] The optical element which can be preferably used in the above shows the refractive-index anisotropy of 
nx**ny>nz, when the X-axis is set as the one direction within a field perpendicular to nz and the Z-axis for the 
refractive index in the shaft orientations by having set the Z-axis as the thickness direction, a Y-axis is set as a 
direction perpendicular to nx, the Z-axis, and the X-axis for the refractive index in the shaft orientations and the 
refractive index in the shaft orientations is set to ny (it is below the same). By using the optical element which 
shows this refractive-index anisotropy, altitude can be compensated for the phase contrast by the birefringence 
at the time of carrying out strabism of the perpendicular orientation mold liquid crystal cell, the optical leakage 
from between the polarizing plates arranged to the cross Nicol's prism can be controlled, and optical advanced 
cutoff can be attained. 

[0020] In addition, it means that aforementioned nx**ny permits the variation in the range of lOnm or less 
based on the phase contrast by the product of |nx-ny| in an optical element, and thickness, therefore, also in 
nx=ny, is contained. Moreover, although it means that the refractive-index anisotropy by nx**ny>nz of an 
optical element has nz smaller than nx and ny, about the refractive-index difference, there is especially no 
limitation and it can be suitably determined according to the birefringence property by the perpendicular 
orientation mold liquid crystal cell for compensation etc. 

[0021] Moreover, the total of the absolute value of the thickness direction phase contrast of an optical element 
more desirable than the point of attaining the large angle of visibility by more advanced compensation is the 
thing of the absolute value of the thickness direction phase contrast of a liquid crystal cell which becomes 0.7 to 
1.0 times above all 0.5 to 1.3 times. The aforementioned thickness direction phase contrast is computed in 
formula: {(nx+ny) /2-nz} xd}, when it is defined as {(nx+ny)/2-nz) by the product of thickness, therefore the 
thickness is set to d in an optical element. In addition, total of the absolute value concerned by the optical 
element means the absolute value concerned by the optical element, when it has an optical element only in one 
side of a liquid crystal cell, and when it has on both sides of a liquid crystal cell, it means the absolute value 
concerned by all the optical elements. 

[0022] In addition, as the aforementioned polarizing plate, the linearly polarized light of a predetermined 
polarization shaft is penetrated, other light can use the proper thing to absorb and there is especially no 
limitation about the class. What generally protected a polarization film, and its one side or both sides by 
transparent protection layer is used. Incidentally as an example of the polarization film, what the dichroism 
matter which consists of dichromatic dye, such as iodine and/or an azo system, and an anthraquinone system, a 
tetrazine system, etc. was made to stick to the film which consists of a hydrophilic polymer like polyvinyl 
alcohol, partial formal-ized polyvinyl alcohol, and an ethylene-vinylacetate copolymer partial saponification 
object, and carried out extension orientation processing is raised. 

[0023] The transparent protection layer prepared in one side or both sides of a polarization film if needed can be 
formed in the polymer illustrated with the above-mentioned transparence base material. The transparent 
protection layer which consists of a polymer which is excellent in transparency, a mechanical strength and 
thermal stability, moisture electric shielding nature, etc. above all is desirable. Moreover, transparent protection 
layer can also be formed in an optical element. Thin shape-ization of a polarizing plate thru/or a liquid crystal 
display can be attained by the unification with the polarizing plate of this optical element, and it can be 
simplified like erectors, such as a liquid crystal display. Although transparent protection layer considered as the 
spreading method and film of polymer liquid, it can be formed by the method with a proper adhesion laminating 
method etc. 

[0024] Moreover, transparent protection layer may contain the particles diffusion-izing, for surface roughening, 
etc. Furthermore, a polarizing plate can also be formed in the one side or both sides as what has the stratum 
functional with proper acid-resisting layer aiming at the protective layer of the various purposes, such as a 
water resisting property according to the above-mentioned transparent protection layer, prevention of surface 
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reflection, etc., anti-glare treatment layer, etc. The acid-resisting layer can be suitably formed as film of optical 
coherence, such as a coat layer of for example, a fluorine system polymer, and multilevel-metal vacuum 
evaporationo film, etc. Moreover, an anti-glare treatment layer can also be formed by the proper method which 
the surface reflected light diffuses by giving detailed irregularity structure to a front face etc. by proper 
methods, such as a resin coating layer of particle content, embossing and sandblasting processing, and etching 
processing. 

[0025] in addition, conductive things, such as the silica whose mean diameter is 0.5-20 micrometers at the 
aforementioned particle, a calcium oxide and an alumina, a titania, a zirconia and tin oxide, indium oxide, and 
cadmium oxide, antimony oxide, ~ **** of a certain inorganic system particle, polymethylmethacrylate, or poly 
URETA - proper things, such as an organic system particle for which a bridge is not constructed [ the bridge 
formation which consists of a proper polymer, or ], - one sort ~ or two or more sorts can be used. 
[0026] Although an optical element, a polarizing plate, and a liquid crystal cell may be in a separation condition 
in the above, it is more desirable than points, such as invasion prevention of foreign matters, such as gap 
prevention of an optical axis and dust, that fixing processing is carried out. A method with the proper adhesion 
method through for example, a transparence glue line etc. is applicable to the fixing laminating. There is 
especially no limitation about the class of the adhesives etc., what does not require a hot process is desirable in 
the case of hardening at the time of adhesion processing, or desiccation, and what does not require hardening 
processing or the drying time of long duration is more desirable than points, such as change prevention of the 
optical property of a configuration member. Rather than this point, hydrophilic polymer system adhesives and 
an adhesive layer can use preferably. 

[0027] Incidentally the transparence binder which comes to use proper polymers, such as for example, an 
acrylic polymer, a silicone system polymer and polyester, polyurethane and a polyether, and synthetic rubber, 
can be used for formation of said adhesive layer. Above all, an acrylic binder is more desirable than points, such 
as optical transparency, and an adhesion property, weatherability. In addition, an adhesive layer can also be 
beforehand prepared in one side or both sides, such as an optical element and a polarizing plate, for the purpose 
of adhesion to adherends, such as a liquid crystal cell. In that case, it is desirable to install a separator etc. 
tentatively and to prevent contamination on the front face of an adhesive layer etc. until it presents practical use 
with it, when an adhesive layer is exposed to a front face. 

[0028] Except for the point which arranges to a cross Nicol's prism so that a polarizing plate may be functioned 
on the both sides of a perpendicular orientation mold liquid crystal cell by the relation between a polarizer and 
an analyzer like the above in this invention, and arranges an optical element at least to one side between the 
liquid crystal cell and polarizing plate, there is especially no limitation and it can form a liquid crystal display 
according to the former. Therefore, there is especially no limitation about the drive method of a liquid crystal 
cell. Moreover, on the occasion of formation of a liquid crystal display, proper optical elements, such as a phase 
contrast plate, an optical diffusion plate, a back light and a condensing sheet, and ********, can be arranged 
suitably if needed. 
[0029] 

[Example] The rubbing orientation film of polyvinyl alcohol is formed in one side of a TAC film with an 
example 1 thickness of 40 micrometers. After applying cholesteric liquid crystal (the Dainippon Ink make, CB- 
15) on it, making it dry and forming the coating film 1 with a thickness of 3 micrometers, The optical element 
which applies what added the chiral agent from which the direction of a spiral turns into hard flow on it at said 
liquid crystal, is dried, forms the coating film 2 with a thickness of 3 micrometers, and shows the refractive- 
index anisotropy of nx**ny>nz was obtained. In addition, as for the cholesteric-liquid-crystal layer which 
carried out the laminating in the combination which right and left of the circular polarization of light to 
penetrate reverse, the all have the selective reflection wavelength range of the circular polarization of light 
outside a light field. 

[0030] next, the liquid crystal display which has a polarizing plate on both sides of a perpendicular orientation 
mold liquid crystal cell - the aforementioned optical element has been arranged to one side between the eels 
and polarizing plates to kick, and the liquid crystal display was formed in it. In this case, the absolute value of 
the thickness direction phase contrast by the optical element was 0.8 times the absolute value concerned by the 
liquid crystal cell. Moreover, it was **xy=0.05 when the color change at the time of carrying out strabism with 
the tilt angle of 70 degrees to a normal in bearing which shifted to the cross Nicol's prism 45 degrees to the 
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optical axis of the polarizing plate of arrangement about the obtained liquid crystal display was measured (it is 
below the same). In addition, color change **xy is computed in a degree type, when the chromaticity of (xO, 
yO), and the direction of predetermined strabism is set to (x, y) for the chromaticity of the direction of a normal 
by making a liquid crystal display into a white display condition. 
**xy=root {(x-xO) 2+(y-y0) 2} 

[0031] It was used, and also the optical element which shows the refractive-index anisotropy of nx**ny>nz, 
without forming the coating film 2 for the thickness of the example coating film 1 of a comparison on Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. as 6 micrometers was obtained, and the liquid crystal display 
was obtained according to the example 1 . Color change of the direction of predetermined strabism was 
**xy=0.07. 

[0032] It turns out that the liquid crystal display which cancels optical rotatory dispersion of a cholesteric- 
liquid-crystal layer, and is more excellent in an example at color reproduction nature, reducing the optical 
leakage based on said birefringence by the strabism of a perpendicular orientation mold liquid crystal cell is 
obtained. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/21/2005 



JP,2002-182212,A [DRAWINGS] 

i 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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